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Background: Although occupational stress is an identified predictor of depressive symptoms, the mechanism
behind the association is not well understood. The purpose of this study was to examine how psychological capital
(PsyCap), a positive psychological state, mediates the association between occupational stress and depressive
symptoms among Chinese physicians.
Methods: A cross-sectional survey was conducted in Liaoning Province, China, during September–October 2010.
Self-administered questionnaires including items on depressive symptoms assessed by the Center for Epidemiologic
Studies Depression Scale, occupational stress assessed by the effort–reward imbalance scale and PsyCap estimated
by a 24-item Psychological Capital Questionnaire, together with age, gender, marital status and education were
distributed to 1300 physicians employed in large general hospitals. The final sample consisted of 998 participants.
Asymptotic and resampling strategies were used to examine how PsyCap mediates the association between
occupational stress and depressive symptoms.
Results: Both the effort/reward ratio (ERR) and overcommitment were significantly associated with depressive
symptoms among male and female physicians. There was a gender difference in the mediating role of PsyCap on
the occupational stress–depressive symptoms association. For male physicians, PsyCap did not mediate the
association between occupational stress and depressive symptoms. For female physicians, ERR and
overcommitment were negatively associated with PsyCap, and PsyCap was negatively associated with depressive
symptoms. As a result, PsyCap significantly mediated the associations of ERR and overcommitment with depressive
symptoms. The proportion of PsyCap mediation was 19.07% for ERR, and 24.29% for overcommitment.
Conclusions: PsyCap could be a positive resource for combating depressive symptoms in Chinese physicians. In
addition to reducing occupational stress, PsyCap development should be included in depression prevention and
treatment strategies, especially for female physicians.Background
Depression has become a major workplace mental health
issue worldwide. Depression and depressive symptoms
affect workers’ decision-making and cooperation [1,2],
resulting in low productivity, absenteeism, job turnover,
and economic costs [3,4]. In addition, depression and de-
pressive symptoms can impair workers’ quality of life [5].* Correspondence: liewang@mail.cmu.edu.cn
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medium, provided the original work is properPhysicians are usually exposed to a high level of occu-
pational stress, and are at higher risk of suffering from
depression than the general population and other low-
risk occupational groups [6,7]. Our previous study found
that the prevalence of depressive symptoms among
Chinese physicians was 65.3% [8]. Frank and Dingle indi-
cated that severe depression may even lead to more sui-
cide attempts among physicians [9]. Depression and
depressive symptoms are not only associated with physi-
cians’ reduced work performance and professional re-
sponsibilities [10], but they also potentially threatenThis is an Open Access article distributed under the terms of the Creative Commons
rg/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any
ly cited.
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reported that depressed residents made significantly
more medical errors than their non-depressed peers [11].
Therefore, depression and depressive symptoms at work
are a critical issue not only for the physicians themselves,
but also for the health and safety of the patients they
treat [8]. Thus, researchers around the globe have raised
concerns about the prevention and treatment of physi-
cians’ depression and depressive symptoms at work
[8,12,13].
Occupational stress has been identified as a predictor
of depression and depressive symptoms [12,14]. As a
human service profession, physicians are highly exposed
to various occupational stressors such as work overload,
time pressures, role conflicts, effort–reward imbalance
and unsatisfactory doctor–patient relationships [7,12,15].
Unfortunately, occupational stress is increasing in China
because of the limited health workforce, patient-centered
health care pattern and healthcare system reform. There-
fore, Chinese physicians may be more vulnerable to
depression and depressive symptoms compared with
those in other occupational groups. Burnout, rational
coping and workplace bullying significantly mediate the
relations between occupational stress and depressive
symptoms [16-18]. According to the results of previous
studies, occupational stress not only exerts a direct effect
but also has an indirect effect on depression and depres-
sive symptoms through triggering specific psychological
responses. Therefore, in-depth research on both direct
and indirect effects of occupational stress on depression
and depressive symptoms should be conducted to de-
velop more effective strategies for depression prevention
and treatment.
Positive psychological capital (PsyCap) is a higher-
order core construct that fits within the positive
organizational behavior approach, which is advocated for
the study and application of positively oriented human
resource strengths and psychological capacities [19].
PsyCap consists of the four state-like psychological re-
source capacities of self-efficacy, hope, optimism, and re-
silience, which can all be measured, developed, and
effectively managed. Self-efficacy represents the positive
belief about one’s abilities to succeed at challenging
tasks. Hope is defined as a positive motivational state
directing perseverance towards desired goals and path-
ways for success. Resilience is the positive psychological
capacity to bounce back from (and beyond) failure and
adversity to attain success. Optimism is a positive ex-
planatory style regarding self-attributions for success
[20]. PsyCap has significant positive effects on perform-
ance improvement [20-23], job embeddedness [22], satis-
faction [20], organizational commitment [23], and well-
being [24] in workplaces. PsyCap can also be used as a
positive resource for combating employees’ stresssymptoms and turnover [25]. In addition, PsyCap med-
iates the relation between supportive organizational cli-
mate and employee performance [26]. Luo and Hao
reported that PsyCap mediated the relation between job
burnout and turnover intention among Chinese nurses
[27]. To our knowledge, the potential impact of occupa-
tional stress on PsyCap and the associations between
PsyCap and depression and depressive symptoms have
not been examined among health workers. In addition,
whether or not PsyCap mediates the association between
occupational stress and depression and depressive symp-
toms has not been confirmed. It is important to under-
stand the effect of PsyCap on this association in order to
effectively prevent and treat depression and depressive
symptoms.
In light of the above concerns, the goals of the present
study are to i) examine the association between occupa-
tional stress and PsyCap, ii) determine the association
between PsyCap and depressive symptoms, and iii) inves-
tigate whether the association between occupational
stress and depressive symptoms among Chinese physi-
cians is mediated by PsyCap.
Methods
Study design and sample
A cross-sectional survey was conducted in Liaoning Prov-
ince (population 43 million), China, during September–
October 2010. According to the geographic distribution of
Liaoning Province, one city in each region (eastern, west-
ern, southern, northern and central) was randomly
selected. Two large general hospitals (> 500 beds) were
randomly selected if the sampling city was a capital city;
otherwise, one large general hospital was randomly
selected from each city. In total, six large general hospitals
were selected from five cities. We randomly sampled 50%
of the physicians from each hospital. Self-administered
questionnaires were directly distributed to 1300 physicians
after obtaining written informed consent. Complete
responses were obtained from 998 individuals (response
rate: 76.77%), of whom 448 (44.89%) were males and 550
(55.11%) were females. The study was approved by the
Committee on Human Experimentation of China Medical
University, and the study procedures were in accordance
with ethical standards.
Measurement of depressive symptoms
Depressive symptoms were measured with the 20-item
Chinese version of the Center for Epidemiologic Studies
Depression Scale (CES-D) [28,29]. Each item contained
four options that describe how often the respondents
had each feeling in the past week, ranging from 0 ‘rarely
or none of the time (less than 1 day)’ to 3 ‘most or all of
the time (5 to 7 days)’. The summed score ranged from 0
to 60, which increased with the severity of depressive
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Chinese occupational groups [8,30]. For example, an ac-
ceptable Cronbach’s alpha of 0.88 was reported among
health workers [30]. Cronbach’s alpha for the CES-D in
the present study was 0.91 for both male and female
physicians.
Measurement of occupational stress
The effort–reward imbalance (ERI) model is built upon
social reciprocity. Failed social reciprocity (high effort
and low reward) at work elicits occupational stress [31].
With its focus on individual vital interests at work, the
ERI model may be particularly suitable for studying the
adverse health effects of occupational stress as currently
witnessed in China. Specifically, the ERI model can ex-
plain how these adverse effects relate to work rewards
that in turn directly affect the quality of life of Chinese
people in the economic take-off stage. Chinese physi-
cians experience failed social reciprocity and suffer from
its health consequences [32,33].
The Chinese version of the ERI scale was translated
and provided by Yang and Li [34]. The ERI scale consists
of three subscales: effort (6 items), reward (11 items) and
overcommitment (6 items). For the effort and reward
subscales, the measurement procedure consists of two
steps: initially, the participants express their attitude to-
wards a work situation (‘agree’ or ‘disagree’); then, they
are asked to evaluate to what extent (from ‘not dis-
tressed’ to ‘very distressed’) they usually feel distressed.
For the overcommitment subscale, responses are scored
from 1 to 4. From the ERI scale, occupational stress is
expressed by two independent measures: effort/reward
ratio (ERR) and overcommitment. The ERR is calculated
using a predefined algorithm with a correction factor of
0.5454. An ERR beyond 1.0 indicates a high amount of
effort spent that is not met with adequate reward. Those
individuals who score high on overcommitment tend to
spend an inadequate amount of effort that is not met by
externally defined reward.
The Chinese ERI scale has been widely applied among
Chinese occupational groups with good reliability and
validity [32,33,35]. For Chinese physicians, Li et al.
reported that the Cronbach’s alpha for the effort, reward
and overcommitment subscales was 0.80, 0.83, and 0.74
for Chinese male physicians and 0.76, 0.80, and 0.78 for
Chinese female physicians, respectively [33]. In this
study, the Cronbach’s alpha for the effort, reward and
overcommitment subscales was 0.91, 0.91, and 0.78 for
male physicians and 0.90, 0.91, and 0.79 for female phy-
sicians, respectively.
Measurement of psychological capital
The Chinese version of the 24-item Psychological Capital
Questionnaire (PCQ) was used to measure PsyCap [20].The PCQ consists of four subscales: self-efficacy (6
items), hope (6 items), resilience (6 items) and optimism
(6 items). Each item has six responses with categories
ranging from 1 ‘strongly disagree’ to 6 ‘strongly agree’.
Because PsyCap is a higher-order core construct, the
four key psychological resource capacities have a syner-
gistic effect [26]. The average score for the total scale
was calculated to get a composite PsyCap value in this
study, with higher scores indicating more PsyCap.
Luthans et al. has demonstrated adequate reliability
and construct validity of the PCQ across multiple sam-
ples [20]. The Chinese PCQ was initially applied among
the Chinese population, including company employees
[36,37], college students [38], and nurses [22,27]. Sun
et al. reported a Cronbach’s alpha for self-efficacy, hope,
resilience, optimism, and the total scale of 0.81, 0.82,
0.63, 0.50, and 0.88 for Chinese nurses, respectively [22].
After revision, Luo and Hao demonstrated that the
Cronbach’s alpha for the total scale and subscales ranged
from 0.71 to 0.93 [27]. In the present study, we con-
ducted a confirmatory factor analysis that demonstrated
adequate goodness-of-fit to the proposed second-order
four-factor model (GFI = 0.900, TLI = 0.936, CFI = 0.945,
and RMSEA=0.063 for male physicians and GFI = 0.900,
TLI = 0.921, CFI = 0.933, and RMSEA=0.068 for female
physicians). Cronbach’s alpha for self-efficacy, hope, re-
silience, and optimism in the current sample was 0.90,
0.89, 0.84, and 0.83 for male physicians and 0.88, 0.88,
0.85, and 0.85 for female physicians, respectively. For the
total scale, the Cronbach’s alpha was 0.95 for male physi-
cians and 0.94 for female physicians.
Demographic characteristics
Demographic information regarding gender, age, martial
status and education were obtained. Marital status was
categorized as single or married. Education was categorized
as junior college or lower, college, and graduate or higher.
Statistical analysis
Pearson’s chi-square (χ2) tests were used to compare differ-
ences in marital status and education among male and
female physicians. Differences in continuous variables were
examined by t-tests and one-way ANOVAs. Pearson’s cor-
relation coefficients were used to examine correlations
among continuous variables. We used the asymptotic and
resampling strategies developed by Preacher and Hayes to
examine PsyCap as a potential mediator on the association
between occupational stress evaluated by the ERI scale and
depressive symptoms [39]. In the regression equation, ERR
and overcommitment were modeled as predictors, depres-
sive symptoms as the outcome, PsyCap as the mediator
(depicted in Figure 1), and age, martial status and education
as covariates. The first step in the analysis was to determine














Figure 1 Theoretical model of the mediating role of psychological capital on the association between occupational stress and
depressive symptoms. PsyCap: psychological capital. c: associations of ERR and overcommitment with depressive symptoms; a: associations of
ERR and overcommitment with PsyCap; b: association between PsyCap and depressive symptoms after controlling for the predictor variables; c’:
associations of ERR and overcommitment with depressive symptoms after adding PsyCap as a mediator.
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mediating role (the a*b products) of PsyCap. When the c’
path coefficient in the second step was smaller than the c
path coefficient in the first step, or was not significant, the
possibility of mediation was speculated. The bootstrap esti-
mate presented in our study was based on 5000 bootstrap
samples. A bias-corrected and accelerated 95% confidence
interval (BCa 95% CI) for each a*b product was investi-
gated, and a BCa 95% CI excluding 0 indicated a significant
mediation. All of the above analyses were conducted using
SPSS for Windows (Ver. 13.0). Statistical significance was
defined as p< 0.05. We analyzed the data for male and fe-
male physicians separately to allow for possible gender dif-
ferences in the associations. All study variables were
standardized before analysis to account for differences in
scale scores.Results
Participant characteristics
Marital status, education, age, and means and standard
deviations of the study variables are presented separately for
male and female physicians in Table 1. A minimum of
college education was received by 90.32% of male and
90.36% of female physicians. There was a significant differ-
ence in marital status between male and female physicians
(χ2 =15.040, p< 0.01). Among the continuous variables, the
only significant difference between the means for males and
females was observed for age (t = 3.743, p< 0.01). Within
each marital status and education group, there were no sig-
nificant differences in scores for depressive symptoms, ERR,
overcommitment, and PsyCap between male and female
physicians. There were also no significant differences in the
four variables across marital status and education groups.Correlations between study variables
Correlations between the study variables are presented in
Table 2. For male physicians, age was positively correlatedwith overcommitment and PsyCap. Depressive symptoms
were positively correlated with ERR and negatively corre-
lated with PsyCap. Overcommitment was positively corre-
lated with PsyCap. However, there were no significant
correlations between depressive symptoms and overcom-
mitment, or between ERR and PsyCap among males. For
female physicians, age was positively correlated with Psy-
Cap. All correlations between depressive symptoms, ERR,
overcommitment, and PsyCap were significant among fe-
male physicians.Psychological capital as a mediator of the association
between occupational stress and depressive symptoms
Path coefficients, a*b products and BCa 95% CI for these
products are presented in Table 3. First, the associations
between occupational stress evaluated by the ERI scale and
depressive symptoms (the c path) were determined. Posi-
tive associations of ERR and overcommitment with de-
pressive symptoms were observed among both male and
female physicians. The mediating role of PsyCap on the as-
sociation between occupational stress and depressive
symptoms was then estimated. For male physicians, ERR
and overcommitment were not significantly associated
with PsyCap (the a path). As a result, PsyCap did not me-
diate the association between occupational stress and de-
pressive symptoms found in our study, even though
PsyCap was significantly negatively associated with depres-
sive symptoms (the b path) after controlling for the pre-
dictor variables. For female physicians, ERR (a=−0.301,
p< 0.01) and overcommitment (a=−0.116, p< 0.01) were
negatively associated with PsyCap. Consistent with the
results of male physicians, PsyCap was significantly nega-
tively associated with depressive symptoms after control-
ling for ERR and overcommitment. Thus, PsyCap
significantly mediated the associations of ERR (a*b= 0.082,
BCa 95% CI: 0.049, 0.126; p< 0.05; R2 = 0.251) and over-
commitment (a*b= 0.043, BCa 95% CI: 0.005, 0.083;
Table 1 Participant characteristics, means and standard deviations (SDs) of variables
Males Females









Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Total 448 35.92 (7.62) 19.54 (10.54) 0.88 (0.22) 16.43 (3.58) 4.18 (0.80) 550 33.98 (7.96) 19.46 (10.41) 0.85 (0.22) 16.39 (3.58) 4.15 (0.75)
Marital status
Single 91 (20.31) 29.20 (5.33) 19.31 (11.80) 0.83 (0.20) 16.12 (3.35) 4.18 (0.84) 174 (31.64) 27.59 (5.34) 19.42 (9.92) 0.85 (0.22) 16.17 (3.24) 4.22 (0.69)




43 (9.60) 39.45 (9.32) 20.27 (11.17) 0.90 (0.26) 15.82 (3.25) 4.08 (0.92) 53 (9.64) 38.02 (9.30) 21.16 (10.87) 0.87 (0.23) 15.82 (3.15) 4.05 (0.69)
College 274 (61.16) 36.19 (7.39) 20.11 (10.69) 0.87 (0.17) 16.53 (5.53) 4.13 (0.78) 311 (56.55) 34.45 (8.05) 19.53 (9.86) 0.85 (0.21) 16.26 (3.53) 4.15 (0.73)
Graduate or
higher
131 (29.24) 34.15 (7.03) 18.10 (9.92) 0.90 (0.24) 16.43 (3.80) 4.30 (0.78) 186 (33.82) 32.04 (6.82) 18.85 (11.16) 0.85 (0.22) 16.75 (3.75) 4.21 (0.80)
ERR: effort/reward ratio; PsyCap: psychological capital



















Table 2 Correlations between age, depressive symptoms,
ERR, overcommitment and psychological capital
Variables Males Females
1 2 3 4 5
1. Age – −0.027 −0.079 −0.060 0.089*
2. Depressive symptoms −0.024 – 0.431** 0.174** −0.375**
3. ERR 0.090 0.427** – 0.512** −0.321**
4. Overcommitment 0.134** 0.094 0.424** – −0.128**
5. PsyCap 0.101* −0.325** −0.039 0.106* –
ERR: effort/reward ratio; PsyCap: psychological capital
*p< 0.05, **p< 0.01
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pathways between ERR, overcommitment and depressive
symptoms (the c’ path) were still significant when PsyCap
was included in the model as a mediator.
To estimate the effect size of the mediating pathway,
we calculated the proportion of the total effect of the in-
dependent variable on the dependent variable (c) that
was mediated by PsyCap with the formula (a*b)/c. For fe-
male physicians, the proportion of PsyCap mediation
was 19.07% for ERR, and 24.29% for overcommitment.Discussion
As a special occupational group, physicians experience
more severe occupational stressors than most other pro-
fessional groups, such as employees from the education
service, machinery, equipment, and electronic compo-
nents manufacturing, public agency and national defense
[7,40]. The duty of physicians is to save lives. Thus, they
are highly exposed to suffering, disease and even death
every day. They face high demands and inevitably bear
more responsibility and experience greater uncertainty
than other professions. In this study, the total effects of
extrinsic stress (ERR) and intrinsic stress (overcommit-




ERR 0.439** −0.053 −0.2
Overcommitment 0.102* 0.093 −0.3
Females
ERR 0.430** −0.301** −0.2
Overcommitment 0.177** −0.116** −0.3
ERR: effort/reward ratio
c: associations of ERR and overcommitment with depressive symptoms; a: associatio
and depressive symptoms after controlling for the predictor variables; c’: association
as mediator; a*b: the product of a and b; BCa 95% CI: the bias-corrected and accele
Age, martial status, and education are covariates
*p< 0.05, **p< 0.01were significant among both male and female physicians.
These results are consistent with previous studies of health
workers from different countries [30,41]. Therefore, occu-
pational stress reduction should be included in interven-
tions for depression prevention and treatment targeted at
Chinese physicians. On one hand, hospital managers
should balance the workload and work reward (such as
work hours, fair work allocation, promotion, stability, re-
spect, support, and income) of physicians. On the other
hand, physicians should avoid overcommitment through
developing effective strategies for managing time, taking
on suitable commitments, focusing on efforts for coping
with work demands, and learning effective methods for
getting things done.
To develop effective interventions, the roles of positive
predictors and mediators should be explored to clarify
the mechanism behind the association between occupa-
tional stress and depressive symptoms. Practical strat-
egies for developing employees’ PsyCap would help them
better cope with various occupational stressors. In the
present study, a negative association between PsyCap
and depressive symptoms among both male and female
physicians was confirmed. Adequate levels of PsyCap
may alleviate depressive symptoms. It was implied that
PsyCap could mediate the association between occupa-
tional stress and depressive symptoms.
As a capacity that can be modified and developed, an
individual’s level of PsyCap might be affected by various
workplace factors. PsyCap is significantly negatively asso-
ciated with the symptoms of stress and job stress (from
workload, career development, interpersonal relationships
and work-family balance) [25,37]. In the present study,
we found a significant negative association between occu-
pational stress and PsyCap among female, but not male
physicians. These results indicate a gender difference in
the association between occupational stress evaluated by
the ERI scale and PsyCap among Chinese physicians. Rea-
sons for this difference should be considered. Femaless as outcome and psychological capital as mediator
a*b (BCa 95% CI) R2
b c’
90** 0.423** 0.015 (−0.028, 0.052) 0.284
23** 0.132** −0.030 (−0.071, 0.006) 0.125
72** 0.348** 0.082 (0.049, 0.126) 0.251
68** 0.134** 0.043 (0.005, 0.083) 0.161
ns of ERR and overcommitment with PsyCap; b: association between PsyCap
s of ERR and overcommitment with depressive symptoms after adding PsyCap
rated 95% confidence interval
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tus than males. Hence more serious consequences might
occur among females compared with males experiencing
the same level of occupational stress [42]. Moreover, fe-
male physicians confront more workplace adversity than
males in terms of disdain, mistrust from the patients, and
uncertain job prospects, as well as having the dual re-
sponsibilities of career and family. This leads females to
pay more attention to their vested interests such as effort
and reward, and thus affecting their PsyCap level at work.
For male physicians, they generally have lower levels of
caregiving burdens and family obligations than females.
They can dedicate themselves whole-heartedly to their
careers. Furthermore, they generally pay more attention to
individual career development [43]. As a result, it is sug-
gested that future research should focus on gender differ-
ences in the antecedents to workplace PsyCap to
investigate gender-appropriate PsyCap development strat-
egies and practices.
This is the first study to confirm the mediating role of
PsyCap on the association between occupational stress
and depressive symptoms among Chinese female physi-
cians. High extrinsic (ERR) and intrinsic (overcommitment)
stress might reduce PsyCap levels, resulting in depressive
symptoms in female physicians. As mentioned previously,
PsyCap can be developed through a variety of ways when
its four constructs are combined into a higher-order con-
struct [44,45]. Therefore, our results have practical signifi-
cance for Chinese physicians, especially females. Based
on the results of this study, those previously developed
strategies for increasing PsyCap should be applied to
Chinese physicians to improve their PsyCap level and re-
lieve depressive symptoms.
In spite of these merits, two limitations of the present
study are acknowledged. First, our study was cross-
sectional, and thus we are unable to assess the causal
relations among study variables. However, our study hy-
potheses were built on solid theoretical and research
foundations. The results from our cross-sectional study
need to be confirmed with a prospective cohort study.
Second, the study population comprised physicians from
large general hospitals only. A previous study in China
found that physicians from large general hospitals
experienced more severe depressive symptoms than
those from smaller hospitals [46]. Our sample represented
the majority of working physicians from large general hos-
pitals in China. However, it is not clear whether the identi-
fied mediating role of PsyCap on the association between
occupational stress and depressive symptoms could be
extended to other occupational groups.
Conclusions
Both extrinsic stress (ERR) and intrinsic stress (overcom-
mitment) evaluated by the ERI scale were significantlyassociated with depressive symptoms among male and
female physicians. For male physicians, ERR and over-
commitment were not associated with PsyCap. Thus, for
males, PsyCap did not mediate the association between
occupational stress and depressive symptoms, even
though PsyCap was negatively associated with depres-
sive symptoms. For female physicians, ERR and over-
commitment were negatively associated with PsyCap,
and PsyCap was negatively associated with depressive
symptoms. Thus, PsyCap partially mediated the asso-
ciation between occupational stress and depressive
symptoms. In addition to reducing the level of occu-
pational stress through balancing workloads, increas-
ing work rewards, and avoiding overcommitment,
PsyCap development should be included in prevention
and treatment strategies for depression targeted at
Chinese physicians, especially females.
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